A previously developed model for on-line prediction of soil compaction indicated as 14 bulk density (BD), was limited in use for a sandy loam field. This study was undertaken to 
Introduction 18 19
Soil compaction owing to the impact of the natural factors, heavy agricultural machinery 20 and improper tillage system limits plant growth and crop yield (Vrindts et al., 2005) . This 21 phenomenon can cause increase in the bulk density (BD) and penetration resistance, while 22 decrease in porosity and void ratio takes place. This leads to changes in the hydraulic 23 properties of soil, especially the decrease of the saturated conductivity and the air filled porosity at a suction of -50 or -100 cm H 2 O, which is much more important than the 1 increase in BD. However, the on-line measurement of soil compaction can only be 2 realistically done by indirect measurement of BD or penetration resistance. Unlike the 3 penetration resistance, BD seems more likely to represent soil compaction, since it is not 4 affected by moisture content (MC) during measurement. Bardy (1984) considerably, while only slight increase in clay takes place.
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After setting up the different sensors, the subsoiler was pulled throughout parallel lines 
Development of BD maps

11
The ARCVIEW GIS 3.1 software was used to develop the BD maps. All BD maps were recorded. Therefore, the former equation was adopted to calculate the corrected BD and to 6 develop a corrected BD map. This corrected on-line BD map (Fig. 6) is quite similar to the 7 corresponding map measured with the core sampling method (Fig. 4a) . The spatial 
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The BD error between the core sampling method and the on-line method in Lovenjoel
16
field is shown in Fig. 7 . A large skewness resulted from the under-estimation of BD model 17 without correction (Eqn 1) is shown in Fig. 7a . By using the corrected model of Eqn 5, the 18 error becomes normally distributed around zero (Fig. 7b) . The error of the corrected on-line (Table 6 ), respectively. throughout the South -North direction (Table 2 and Fig. 3 ), along with BD is expected to 7 decrease, the on-line sensing system was capable to capture the compacted spots at the (USDA) has to be divided into 3-4 parts, for each a calibration factor has to be developed. 
19
-This calibration procedure is only valid for limited variation in clay content (e.g. 83
20
-175 gkg -1 ). 
